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OPTOCM, COMPONENT HOOPER 

This invention relates to an adjustable optical corapon nt 
holder. 

5 In electro-optic components there is often an interfac 

coupling between, for example, a semi-conductor laser and an 
optical fibre or some other optical component. In general, 
the laser has a wide angle, far field beam divergence (up to 
30° full width half maximum). The laser beam, therefore, has 
10 to be focused for efficient coupling. Coupling is typically 
achieved using any of a number of different lens types, such 
as lensed fibres, graded index lenses, sphere lenses and 
aspheric lenses, such as CD player lenses. The most popular 
lens arrangement used in coupling between a laser and a fibr 
15 is the lensed fibre as it does not require a separate holder 
and adjustment mechanism for the lens. However, for other 
applications, such as beam collimation, the lensed fibre is 
not suitable, and another of the lens types has to be used. 
In micro-optic applications the size of the other lens 
20 types is compromised by the need for a lens holder and 
manipulation system. Thus, in the past, a compromise has had 
to be reached between size, positioning accuracy and cost. 

In particular, the field of sub-miniature long external 
cavity lasers requires the precise collimation of the laser 
25 output to a diffraction grating. Current lens assemblies of 
this type rely on critically machined parts and precision 
alignment. These factors make up a substantial part of th 
overall cost of a device (about 30%). Thus, although the long 
external cavity laser has attractive features for systems 
30 applications, its use in these areas has been limited by its 
relatively high cost. 

The present invention provide an optical component holder 
comprising a component frame for holding an optical component, 
mounting means for mounting the holder in a housing, and 
3 5 fl xible members for supporting the component frame on the 
mounting means, wherein the component frame is provided with 
at least one tag projecting therefrom, the or each tag being 
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engageable to move the component firame relative to tlie 
mounting means ther by to position the component frame in each 
of the thr e orthogonal directions with r spect to the 
Liounting means by flexure of the flexible members, and wherein 
5 the component frame and the flexible members lie in a common 
plane, and the or each tag extends at an angle to said plan . 

In a preferred embodiment, there are first* second and 
third tags, the first and second tags extending substantially 
at right-angles to the plane of the component frame in 
10 opposite directions, and the third tag projecting at an acute 
angle to the plane of the component frame. Advantageously, 
the third tag extends at an angle of 30° to the plane of the 
component frame. 

Preferably, each flexible member comprises a first joint 
15 having a first portion connected to a second portion, the 
first porrion extending in a first direction, and the second 
portion extending in a second direction. The first portion of 
each first joint may be disposed at an angle of between 30° 
and 45° to the associated second portion, and each flexibl 
20 member may further comprise a second joint having third and 
fourth portions connecting the first joint of that flexible 
member to the mounting means. The third portion of each 
flexible member may be disposed at an angle of 90° to the 
associated fourth portion. 
25 Preferably, the mounting means is constituted by mounting 

plates to which the flexible members sure attached, and by 
which the holder may be secured to a device. 

Preferably, the holder is stamped or cut from a flat 
plane. It may be made of either a metal, (such as steel or 
30 Kovar) or a plastics material, or of any other suitably 
flexible material. The flexibility of the flexible members 
may involve elasticity or simply the ability to undergo 
plastic deformation without fracture. 

The invention also provides ah electro- optic assembly 
35 comprising an electro-optic device mounted in a housing and a 
component holder as defined above, wherein an optical 
component is mounted in the component fram , and wherein the 
housing is provided with positioning means for adjusting the 
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position of the component frame th reby to align the optical 
compon nt with th electro-optic device. 

Advantageous ly, the positioning means is constituted by 
screw means which bear on the component frame to adjust the 
5 position thereof. Preferably, the screw means bear on the 
t:ag(s) to move the frame relative to the mounting means. 
Conveniently, there are first, second and third screws, each 
of which extends parallel to the plane of component frame, th 
first and second tags being engaged separately by the first 
10 and second screws to move the component frame parallel to th 
plane of the holder, and the third tag being engaged by th 
third screw to move the component frame in a direction 
transverse to the plane of the holder. 

A lens holder constructed in accordance with the 
15 invention will now be described in detail, by way of exampl , 
with reference to the accompanying drawings in which: 
Figure 1 is a plan view of the lens holder; 
Figure 2 is a side elevation of the lens holder of Figur 

1; 

20 Figure 3 is a perspective view of the lens holder mount d 

in a lens positioner; and 

Figure 4 is a schematic representation of the adjustment 
mechanism of the lens positioner of Figure 3. 

Referring to the drawings, Figures 1 and 2 show a lens 
25 holder indicated generally by the reference H. The holder H 
is constituted by a flat lens frame 10 in the form of a 4mm x 
3mm rectangular steel plate, having a central circular hole 12 
in which a lens (not shown) is received. The lens, which is 
preferably a spherical lens, has a diameter of 2mm. The 
30 holder H is cut from a flat sheet of 500 micrometre thick 
steel using an industrial laser cutter. After cutting, the 
device is a 2 -dimensional, flat item, as depicted in Figure 1. 

The frame 10 is supported on four mounting plates 14 by 
four suspension arms 16. The mounting plates 14 are 
2 5 positioned adjacent to the corners of the frame 10, and are 
disposed generally parallel to the shorter sid s of the frame. 
Each suspension arm 16 comprises first and second portions 18 
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and 20, each of which is about 2mm in length. Each first 
portion 18 extends diagonally outwardly from a r spective 
corner of the frame 10, and is connected to the associated 
second portion 20. Each second portion .20 extends at an angle 
5 of 45° to the associated first portion 18, and is disposed 
parallel to the longer sides of the frame 10, The connect d 
first and second portions 18 and 20 of each pair form a 
flexible joint which is connected to a respective one of the 
mounting plates 14 by a further flexible L-shaped limb foxmed 
10 by third and fourth portions 22 and 23 of that suspension arm 
16. The third portions 22 are each 1mm in length, and th 
fourth portions 23 are each 3mm in length. Each of the 
suspension arm portions 18, 20, 22 and 23 constitutes a region 
of flexure which allows the lens frame 10 to be moved relative 
15 to the mounting plates 14. 

The lens holder H exploits the flexibility of the metal 
and in particular the configuration of the suspension arms 16 
having members capable of flexure in mutually normal 
directions parallel to the plane of the flat frame 10* Th 
20 portions 18, 20, 22 and 23 of the suspension arms 16 are also 
capable of flexure in planes normal to the plane of the fram 
10 in order to focus the lens. 

The holder H is formed with first, second and third 
alignment tags 24, 26 and 28. The first alignment tag 24 
25 extends about 1. 5mm at right -angles to the lower (as shown in 
Figure 1) longer side of the frame 10. The second alignm nt 
tag 26 extends about 1. 5mm at right-angles to the lower (as 
shown in Figure 1) longer side of the frame 10. This second 
tag 25 extends to the outer edge of the holder as defined by 
30 the fourth portions 23 of the lower two suspensions arms 16. 
The third tag 28 extends about 3mm at right-angles to the 
right-hand (as shown in Figure 1) shorter side of the frame 
10. This third tag 28 extends to the outer edge of the hold r 
H as defined by the adjacent mounting plates 14. 
3 5 Figure 3 shows th" holder mounted in a lens positioner P. 

In order to permit the lens positioner P to adjust the 
position of a lens mounted in the holder H, the tags 24, 26 
and 28 are bent out of the plane of the frame 10. Thus as 
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shown in Figure 2, the tags 24 and 28 ar b at to on sid of 
the fram , whil the tag 26 is bent to the other side of th 
frame. As best shown in Figure 3, the first alignment tag 24 
exrends ar right-angles to the plane of the frame 10 and away 
5 from the viewer. The second alignment tag 26 extends at 
right-angles to the frame 10 in the opposite direction to th 
first alignment tag 24. The third alignment 28 is bent, at an 
angle of about 30°, out of the plane of the frame 10 in the 
same sense as the first alignment tag 24. The angle through 
10 which the third tag 28 is bent is not critical, provided the 
inclined surface of the tag can be engaged (as described 
below) to move the frame 10. 

The positioner P (see Figure 3) comprises a housing 30 in 
which would normally be mounted, for example, a laser. The 
15 laser is not shown in Figure 3 for the sake of clarity, but 
the arrow 32 denotes a notional laser beam to which the 1 ns 
12 is to be aligned, and by which the beam is to be focus d. 
The housing 30 has two side walls 34, a back wall 36 and a 
base 38. The mounting plates 14 of the lens holder H are 
20 spot-welded to end faces 40 of the side walls 34 remote from 
the back wall 36. Thus, the lens frame 10 is suspended in 
line with the source of the laser beam 32. 

Finely- threaded, co-axial X- alignment and focusing screws 
42 and 44, respectively, extend through aligned threaded holes 
25 in opposite side walls 34 of the housing 30. A Y-alignment 
screw 46 extends at right -angles thereto, through a threaded 
hole in the base 38. The X- and Y-alignment screws 42 and 46 
respectively engage the alignment tags 24 and 26. By rotating 
the screws 42 and 46, the horizontal and vertical adjustment 
30 of the lens frame 10 can be effected by causing the various 
portions 18, 20, 22 and 23 of the suspension arms 16 to flex. 

Focusing is achieved by adjustment of the focusing screw 
44 which engages the face of the tag 28. The force F exerted 
by tightening the focusing screw 44 onto the focusing tag 28 
2 5 can be resolved into two components, Fsin8 and Fcos6 (see 
Figure 4). Th component Fcos6 tends to move the frame 10 in 
the direction of X alignment, but this is prev nted by the 
X-alignment screw 42 which abuts the X- alignment tag 24. The 
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compon nt Fsin8 mov s the fram substantially along' the Z-axis 
to focus the. leas mounted therein. The actual movement in 
relation to the Z-axis is discussed below. 

The positioner P is designed so that the laser is bonded 
5 in position in the housing 30 before the lens holder H is 
added. When the lens holder H is positioned, it is off-s t 
towards the X- and Y-alignment screws 42 and 46, and away from 
the focusing screw 44 by about 100 micrometres. From this 
position, the screws 42, 44 and 46 can be adjusted to align 
10 the lens, and then to focus it in accordance with the 
positioning of the laser and the path its beam 32 takes. It 
is important to achieve X- and Y-alignment before the lens is 
focused. This is to ensure that the movement of the focusing 
screw 44 has minimal effect on the X / Y position of the frame 
15 10 abutting the X and Y alignment screws 42 and 46. Once th 
required adjustment of the lens has been carried out, the 
screws 42, 44 and 46 are fixed by locking nuts, soldering, 
welding or any other appropriate means. 

It will be appreciated that the adjustment of one of the 
20 focusing screw 44 and the X-alignment screw 42 may disturb th 
other. However, by adjusting the X-alignment screw 42 first, 
any further movement in the X direction is prevented. As the 
focusing screw 44 is adjusted, and bears on the tag 28, it 
tends to rotate the frame 10 slightly about a notional axis 
substantially parallel to the Y direction. As indicat d 
above, the degree of adjustment required is usually less than 
100 micrometres for any of the screws 42, 44 or 46. Thus, the 
amount of rotation is tolerable in most cases, particularly 
where the lens is spherical. In summary, the adjustments ar 
not wholly independent, but the amount of influence one has on 
the other is negligible. 

The miniature lens holder described above allows 
precision adjustment along three axes of movement for an 
electro-optic component, such as a lens in an electro-optic 
35 assembly. The holder is of a simple and c mpact construction, 
which helps considerably in reducing the size and cost of a 
packaged electro-optic component. 
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CLftlMf? 

1. An optical component holder comprising a component frame 
for holding an optical component, mounting means for mounting 
the holder in a housing, and flexible members for supporting 
the component frame on the mounting means, wherein the 
component frame is provided with at least one tag projecting 
therefrom, the or each tag being engageable to move the 
component frame relative to the mounting means thereby to 
position the component frame in each of the three orthogonal 
directions with respect to the mounting means by flexure of 
the flexible members, and wherein the component frame and the 
flexible members lie in a common plane, and the or each tag 
extends at an angle to said plane. 

2. A holder as claimed in Claim 1, wherein there are *irst, 
second and third tags, the first and second tags extending 
substantially at right-angles to the plane of the component 
frame in opposite directions, and the third tag projecting at 
an acute angle to the plane of the component frame. 

3. A holder as claimed in claim 2, wherein the third tag 
extends at an angle of 30° to the plane of the component 
frame. 

4. A holder as claimed in any of Claims 1 to 3, wherein each 
flexible member comprises a first joint having a first portion 
connected to a second portion, the first portion extending in 
a first direction, and the second portion extending in a 
second direction. 

5. A holder as claimed in claim 4, wherein the first portion 
of each first joint is disposed at an angle of between 30° and 
45° to the associated second portion. 

6. A holder as claimed in claim 4 or claim 5, wh rein each 
fl xible member further comprises a second joint having third 
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and fourth portions connecting the first joint of that 
flexible member to the mounting means. 

7. a holder as claimed in claim 6, wherein the third portion 
of each flexible member is disposed at an angle of 90° to the 
associated fourth portion. 

8. A holder as claimed in any one of claims 1 to 7, wherein 
the mounting means is constituted by mounting plates to which 
the flexible members are attached. 

9. A holder as claimed in any of Claims 1 to 8, wherein the 
holder is stamped or cut from a flat plate. 

10. A holder as claimed in any of Claims 1 to 9, wherein the 
holder is made of a metal or a plastics material, 

11. An electro-optic assembly comprising an electro-optic 
device mounted in a housing and a component holder as claim d 
in any one of Claims 1 to 10, wherein an optical component is 
mounted in the component frame, and wherein the housing is 
provided with positioning means for adjusting the position of 
the component frame thereby to align the optical component 
with the electro-optic device. 

12. An assembly as claimed in Claim 11, wherein the 
positioning means is constituted by screw means which bear on 
the component frame to adjust the position thereof. 

13. An assembly as claimed in Claim 12, wherein the screw 
means bear on the tag(s) to move the frame relative to th 
mounting means. 

14. An assembly as claimed in Claim 13 when appendant to 
claim 2, wherein there are first, second and third screws, 
each of which ext nds parallel to the plane of component 
fram , the first and second tags being engaged separately by 
the first and s cond screws to move the component frame 
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parallel to the plane of the hold r, and th third tag to ing 
engag d by the third screw to move the component frame in a 
direction transverse to the plane of the holder. 
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